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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 48-53 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 48 recites the limitation "the step of resetting the analog VCO control 
voltage" in line 1 . There is insufficient antecedent basis for this limitation in the claim, in 
claim 47, step d, it recites about settles the analog VCO within the narrower window, 
however, does not recites "step of resetting" . 

Claim 49 recites the limitation "the step of adjusting the analog VCO control 
voltage" in line 1 . There is insufficient antecedent basis for this limitation in the claim. In 
claim 47, step d, it recites about settles the analog VCO within the narrower window, 
however, does not recites "step of adjusting". 

Claims 51-53 are rejected because of dependent upon claim 49 and claim 49 is 
rejected. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966) , that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: (See MPEP Ch. 
2141) 

a. Determining the scope and contents of the prior art; 

b. Ascertaining the differences between the prior art and the claims in issue; 

c. Resolving the level of ordinary skill in the pertinent art; and 

d. Evaluating evidence of secondary considerations for indicating 
obviousness or nonobviousness. 

4. Claims 28-31, 34, 42, 43, 47 and 48 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Lam et al. ( US 6,806,786) (hereafter Lam) in view of 

Kaufmann et al. ( US 2003/0050029) ( hereafter Kaufmann) 

Regarding claims 28 and 47, Lam discloses a multi-band Phase-Locked Loop 
(PLL) arrangement (Fig. 1 , multi band VCO) and method, comprising: a single-loop PLL 
including a phase/frequency detector (Fig. 1, phase frequency detector, 120), a loop 
filter (Fig. 1, 130), a Voltage- Controlled Oscillator (VCO) ( Fig. 1,VCO, 140), and a 
reference voltage signal (Vref) input to the arrangement ( Fig. 1 , reference signal 
source, 110); 

a control circuit (Fig. 1 , control unit, 150) for locking the VCO to a correct 
frequency band (Fig. 1 , control unit 150 sends band_sel signal to VCO to lock), the 
control circuit ( Fig. 1, control unit, 150) including a multi-window circuit ( Fig. 1, 150a) 
having at least two amplitude windows, each amplitude window being defined by 
respective upper and lower voltage levels ( col. 7 lines 53-55, the high and low 
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threshold values respectively define the upper and lower limits of the control voltage); 
and 

a comparison device (Fig. 4, comparators, 410a and 410b) for comparing a VCO 
control voltage output (Fig. 4, Vcomp) from the loop filter (Fig. 1 , 130) with the upper 
and lower voltage levels of an amplitude window (Fig. 4, comparators 41 0a and 41 Ob 
compares the Vcomp from loop filter with the Vhigh and VLow (higher and lower voltage 
levels which is also considers an amplitude window); 

if the VCO control voltage does not settle within an amplitude window, the 
comparison device provides a signal for providing a second control signal to the VCO 
for switching the VCO to another frequency band; and for the other frequency band, the 
VCO control voltage signal is compared with at least one of the amplitude windows to 
determine if phase lock is achieved in the other frequency band (Fig. 1 and 4, col. 7 
lines 1-7 discloses if the PLL is operation then it would attempt to lock the 
frequency/phase of the VCO to that of reference signal, in particular PLL adjusts the 
control voltage signal to move the frequency of the VCO towards the frequency of the 
reference signal, for a multi-band VCO, each frequency band covers a particular range 
of frequencies for the control voltage signal col. 7 lines 9-15 discloses if the frequency of 
the reference signal is within range of the selected frequency band, then the control 
voltage signal will be adjusted by the PLL within the range defined by maximum and 
minimum limits, if the frequency is outside the range, control voltage is adjusted outside 
the range, the control voltage will be moved either upper or lower rail by the PLL). 
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However, Lam does not explicitly disclose wherein if the VCO control voltage 
settles within a first amplitude window, a second narrower amplitude window is selected 
and the VCO control voltage is compared with the upper and lower voltage levels of the 
second amplitude window; if the VCO control voltage settles within the second 
amplitude window or a further subsequent even narrower amplitude window, phase lock 
is achieved; 

In the same field of endeavor, Kaufmann teaches fast locking wide band 
frequency synthesizer in which frequency synthesizer incorporates a VCO having band 
switching capability, page 1 , [0014] teaches synthesizer utilizes a VCO having a 
plurality of bands whereby each band comprises a narrow range of frequency within a 
limited tuning range, each band covers a small potion of frequency range and page 5, 
[0061] teaches if optimum band is not selected , the controller choose another band 
(interpretation :-here, all frequency bands has difference frequency range so, if one 
frequency range is not selected , the next frequency range could be of small range ( 
smaller window operation) to achieve the frequency lock), because each band works in 
maximum and minimum frequency, it could be different frequency range, therefore, 
different window operation, and page 5, [0068] teaches next band is either lower or 
higher band. 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of the invention to combine the teachings of Kaufmann, into the system of Lam, as 
a whole, so as to tuning the VCO voltage within the higher or lower frequency band 
(higher or lower window operation) based on if VCO tunes within the frequency range of 
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current frequency range or not and switching to the another band if not tunes within 
current window, the motivation is to provide frequency synthesizer with fast locking and 
permits use of band switching VCO for its frequency control output (page 1 , [0001]). 

Regarding claim 29, Lam further discloses the arrangement, wherein the VCO 
control voltage comprises an analog signal (Fig. 1, Vcomp, and control voltage signal). 

Regarding claim 30, Lam further discloses the arrangement, wherein the second 
control signal comprises a digital signal (Fig. 1, band_sel, col. 9 lines 13-14) 

Regarding claim 31 , Lam further discloses the arrangement, wherein the 
comparison device ( Fig. 4, 150a) comprises first and second comparators ( Fig. 4, 
410a and 410b) for comparing the VCO control voltage with the upper voltage level and 
the lower voltage level, respectively (Fig. 4, comparator generates high and low signal 
after comparing the control voltage with high and low limits), 

But, Lam does not explicitly disclose if the VCO control voltage exceeds the 
upper voltage level or is below the lower voltage level, a corresponding signal is 
provided to a switching enabler to indicate whether a switch is to be done to a higher 
frequency band or to a lower frequency band. 

In the same field of endeavor, Kaufmann teaches comparing the tuning voltage 
with the reference voltage (Fig. 1 1 , step 130) and configure VCO with the next higher 
band that covers the desired channel and configure VCO with the lower band that 
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covers the desired channel based on whether the tuning voltage is below reference 
voltage or not. 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of the invention to combine the teachings of Kaufmann, into the system of Lam, as 
a whole, so as to switching the VCO to the higher or lower band based on comparing 
the VCO control voltage with the reference voltage ( as maximum and minimum limits), 
the motivation is to the motivation is to provide frequency synthesizer with fast locking 
and permits use of band switching VCO for its frequency control output (page 1 , [0001]). 

Regarding claim 34, Lam further discloses the arrangement of claim 28, wherein 
when phase lock has been achieved, amplitude window having an arbitrary size can be 
selected from the amplitude windows available in the multi-window circuit (col. 5 lines 
54-65, various ranges and center of each frequency in overlap frequency bands). 

Regarding claim 42, Lam further discloses the arrangement of claim 28, wherein 
the single-loop PLL is a narrowband PLL (Fig. 1). 

Regarding claim 43, Kauffman further discloses the arrangement of claim 34, 
wherein upon achieving phase lock, an amplitude window larger than a smallest 
amplitude window within which phase lock was achieved is selected as an operation 
window (Fig. 1 1 , page 4, [0046] , [0052] and page 6, [0072]). 
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Regarding claim 48, further comprising the step of resetting the analog VCO 
control voltage when there is a switch of frequency band (col. 2 lines 48-56). 

5. Claims 32-33, 35-37 and 50 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lam and Kaufmann, as applied to claim 28 and 47 above, and 
further in view of Su et al. (US 2002/00893873) (hereafter Su). 

Regarding claims 32 and 50, the combined teachings of both Lam and Kaufmann 
do not explicitly disclose the arrangement of claim 31 , wherein the comparison device is 
connected to a first delay device such that if a switch is to be done to another frequency 
band, the corresponding signal is clocked into the switching enabler after lapse of a time 
period. 

In the same field of endeavor, Su teaches synthesizer with lock detector, locking 
extended range VCO. page 4, [0052] teaches if after a lock condition exists, that lock 
conditions then lost, the range of control voltages for the curve that was being used at 
the time the lock condition was lost is checked to determined if lock condition can be 
reestablished and if not then switching to the next curve or next frequency range, here, 
the examiner has construed as if the control voltage is not within the range of the 
window that it compares to, the process is over and it switches to the next frequency 
band to see if control voltage is within that range is or not. 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of the invention combine the teachings of Su, into the system of both Lam and 
Kaufmann, as a whole, so as to switching after lapse of time if lock condition does not 
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exists to another frequency range, the motivation is to systematically obtain a lock 
condition after lock condition has been lost or existed (page 1, [0012]). 

Regarding claim 33, the combined teachings of Lam and Kauffman do not 
explicitly disclose the arrangement of claim 32, wherein the switching enabler comprises 
a state machine that provides the second control signal to the VCO based on the 
clocked signal from the switching enabler. 

In the same field of endeavor, Su teaches page 4, [0052] , that switching from 
one band to another band after lock condition is lost and also teaches the state machine 
has performed such functions is performed by the controller which has state machine to 
tune the VCO to the lower or higher curve or frequency ranges. 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of the invention to combine the teachings of Su, into the system of both Lam and 
Kauffman, as a whole, so as to band switching of VCO using state machine, the 
motivation is to systematically obtain a lock condition after lock condition has been lost 
or existed after period time (page 1 , [0012]). 

Regarding claim 35, the combined teachings of Lam and Kaufmann do not 
explicitly disclose the arrangement of claim 28, wherein the control circuit comprises a 
lock detection circuit for continuously monitoring whether phase lock has been 
achieved. 
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In the same field of endeavor, Su teaches synthesizer with lock detector, locking 
extended range VCO. page 4, [0052] teaches if after a lock condition exists, that lock 
conditions then lost, the range of control voltages for the curve that was being used at 
the time the lock condition was lost is checked to determined if lock condition can be 
reestablished and if not then switching to the next curve or next frequency range. 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of the invention combine the teachings of Su, into the system of both Lam and 
Kaufmann, as a whole, so as to switching after lapse of time if lock condition does not 
exists to another frequency range, the motivation is to systematically obtain a lock 
condition after lock condition has been lost or existed (page 1, [0012]). 

Regarding claim 36, the combined teachings of Lam and Kauffman do not 
explicitly disclose the arrangement of claim 35, wherein the lock detection circuit 
comprises an initialize that restarts the control circuit with the first amplitude window if 
phase locking is not achieved or if phase lock is lost. 

In the same field of endeavor, Su teaches lock detection and algorithm in which 
in page 4, [0052] that if after a lock condition exist, the lock condition is lost, , the range 
of control voltages for the curve that was being used at the time the lock condition was 
lost is checked to determined whether a lock condition is reestablished by a state 
machine (restarts the operation). 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of the invention to combine the teachings of Su, into the system of Lam and 
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Kaufmman, as a whole, so as to initialize the operation or reestablish the operation 
when the lock condition is lost , the motivation is to systematically obtain a lock 
condition after a lock condition is lost (page 1 , [0012]). 

Regarding claim 37, the combined teachings of Lam, Kaufmann and Su teaches 
the arrangement, wherein the lock detection circuit uses signals output from the 
comparison device and from the multi-window circuit (Lam, Fig. 4, multi window circuit, 
comparing the control voltage with upper and lower voltage of amplitude window) to 
establish if the VCO control voltage falls within an amplitude window, such that if the 
VCO control voltage does not fall within the amplitude window, the initialize restarts the 
control circuit, otherwise a lock-achieved condition is indicated (Lam, col. 7 lines 9-21 
teaches if the VCO control voltage is outside the range than control signal would be 
adjusted by moving to either the upper or lower rail by the PLL as it attempts to adjust 
the frequency of the VCO and Su teaches page 4, [0052] if the lock condition does not 
exists, restart or reestablish the connection with the same curve (frequency range) and 
if not, switch to the another band). 

6. Claims 38-41 and 49 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Lam et al and Kaufmann, as applied to claims 31 and 47 above, 
and further in view of Gupta et al. (US 6,778,024) (hereafter Gupta). 

Regarding claims 38 and 49, the combined teachings of both Lam and Kauffman 
do not explicitly disclose the arrangement of claim 31 , further comprising a loop switch 
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arrangement having a threshold circuit for adjusting the VCO control voltage to 
substantially assume a desired voltage within an amplitude window after frequency 
band switching. 

In the same field of endeavor, Gupta teaches when the tune signal exceeds one 
of the threshold voltages, the circuit increments or decrements the signal, this in turn 
changes the voltage-to-frequency characteristics of the VCO so that another curve K is 
selected, further the trim signal is conditioned such that PLL will maintain the lock on the 
frequency during the change of the characteristics and in one embodiments, the VCO 
drifts from a current operating curve to a new operating curve such that the PLL remains 
locked during the transition (col. 4 lines 14-25). 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of the invention to combine the teachings of Gupta, into the system of Lam and 
Kauffman, as a whole, so as to adjust the threshold voltage when VCO drifts from a 
current curve to a next operating curve to keep the PLL locked during transition, the 
motivation is to keep the PLL in locked state during the adjustment of VCO (col. 2 lines 
20-23). 

Regarding claims 39 and 40, the combined teachings of Lam, Kauffman and 
Gupta do not explicitly disclose the arrangement of claim 38, wherein the threshold 
circuit controls a switching arrangement comprising two transistors for charging or 
discharging a VCO control voltage control point, depending on whether adjustment of 
the VCO control voltage upwards or downwards is needed, using a supply voltage or 
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ground until the VCO control voltage substantially assumes a desired voltage within the 
amplitude window, however, one of ordinary skilled in the art would easily recognized 
that by charging or discharging the transistors , one can adjust the VCO control voltage 
upwards or downwards or by adjusting the charging the transistors more to adjust the 
VCO voltage upward and discharging the other transistors downwards to reduce the 
voltage towards downwards or grounding the voltage to reduce the voltage of VCO 
control signal, therefore, it would have been obvious to one of ordinary skilled in the art 
at the time of the invention to move control point upwards or downward by charging or 
discharging the transistors the motivation is to control the VCO voltage within certain 
range, as well known in the art. 

Regarding claim 41 , Lam further discloses the arrangement, wherein a single 
supply voltage is a used (Fig. 1 and 2). 

7. Claims 44, 45 ,51-53 are is rejected under 35 U.S.C. 103(a) as being 

unpatentable over Lam, Kaufmann and Gupta, as applied to claims 39 and 49 
above, and further in view of Creed et al. ( US 6,664,826) (hereafter Creed). 

Regarding claims 44, 45, 51-53, the combined teachings of Lam, Kauffman and 
Gupta do not explicitly disclose the arrangement of claim 39, wherein the control point is 
located in the loop filter and wherein the loop filter is an active filter that includes an 
amplifier and the control point is located before the amplifier. 
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In the same field of endeavor, Creed teaches loop filter and amplifier for 
improved phase margin and decrease phase noise, in which it teaches loop filter and 
amplifier is configured to generate a control voltage (control point) by shifting the control 
voltage by an amount determined by offset voltage and by adjusting the control voltage 
of a correction voltage, here, the control point is construed as before amplifier (Fig. 3, 
loop filter and amplifier, 206), here, the loop filter is construed as active filter 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of the invention to combine the teachings of Creed, into the system of Lam, 
Kauffman and Gupta as a whole, so as to loop filter and amplifier to tune or control the 
VCO range, the motivation is to maintain the stability of the loop (col. 2 lines 10-14). 

8. Claims 46 and 54 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Lam and Kaufmann, as applied to claims 28 and 47 above, and 
further in view of Turner et al. ( US 6,396,890) (hereafter Turner). 

Regarding claims 46 and 54, the combined teachings of Lam and Kauffman do 
not explicitly disclose the arrangement of claim 28, wherein the single-loop PLL includes 
a charge-pump PLL that includes a charge storage device, the VCO control voltage is 
based on charging and discharging of the charge storage device, and the loop filter is a 
passive filter. 

In the same field of endeavor, Turner teaches that the charge pump is disabled 
and the loop filters resistors are shorted to create the signal capacitor, the passive loop 
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filter 4 is connected via one of two switches to either a voltage Vco or to a ground in 
order to change or discharge the loop filter as appropriate 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of the invention to combine the teaching of Turner, into the system of both Lam and 
Kauffman, as a whole, so as to having frequency synthesizers with passive loop filter to 
charge or discharge storage elements (capacitance), the motivation is to improve the 
functionality of the synthesizer (col. 6 lines 57-59). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patel Dhaval whose telephone number is (571) 270- 
1818. The examiner can normally be reached on M-F 8:30-6:00. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on (571) 272-3036. Customer Service can be 
reached at (571 ) 272-2600. The fax number for the organization where this application 
or proceeding is assigned is (571 ) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
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have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



/Dhaval Patel/ 
Examiner, Art Unit 2611 
6/9/2009 
/Shuwang Liu/ 

Supervisory Patent Examiner, Art Unit 2611 



